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(57)Abstract: 

PROBLEM TO BE SOLVED: To make it possible to 
narrow the tracks of a magnetic head for recording 
and a magnetic head for reproducing without 
narrowing the width of their magnetic head and to 
increase the track density thereof. 
SOLUTION: A floating slider 1 is provided, 
successively from the upstream side of tracks, with 
a head 4 for heating, the magnetic head 3 for 
reproducing, which is an MR(magneto-resistive) 
head and the magnetic head 2 for recording, which is 
a thin film inductive head. The heating section 12 of 
the head 4 for heating consists of boron nitride or 
ruthenium oxide and is so formed as to have the 
width L2 narrower than the width LI of the magnetic 
head 3 for reproducing and the magnetic head 2 for 
recording. The recording layer 22b of a disk medium 
22 consists of an N type ferri magnetic material and 
the coercive force at the recording temp, and the 
saturation magnetization at the reproducing temp. 

thereof are regulated. The compensation temp, thereof is so regulated as to 
room temp. 
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»-(b/U7^=il?i^± 9 /^^JPiaSPSr^-rsr i:Sr^l#®i:-r 
[»*35 5 1 1 * fc 2 ffiffi<^ll&?K^ia®S^-^ 

[00 0 1] 



[0 0 0 21 

[0 0 0 3] rrT% ±IS8i^x>f ;^^5^SrfflV^T^taSr 

[ 0 0 0 4 ] 1 5 \z.7jk^i: 5 t^^<7:>atCISSSS^ 

[0 00 51 iia^^lBS^^^iSBt^ . 7}^y^ M 7 1 
bOAy^fa-g-Sr^ ;^ 1 7 2. iy:^'rM.=i 

u — y 1 7 3^ E C C (error correcting codes) 

(HlKl 7 4S::^^■L-C. 7 5lc#x.-5o 

oTii*SUfc«. K^fB»^^-^:y Kl 5 0<^ia»ffi» 
^^yV10 2 (12 1 6) tc:J:oT. SS^x-y:^^ 1 2 
2 0|5^g 1 2 2h\zm%^<^'-'>'t LTI5^i-^p 

[0 0 0 61 -*. mm.r-c^^i^ 1 2 2coia&® 1 2 2 

:yKl0 3 mi 6) \cXoXm^l.. y^VTly-yi S 

otcioTitilSb. JK^g^-fksSi 7 9\z.^oX&mi:m 

^b. PLL (phase lockedloop ) lelK 1 7 SSr^L 
7^=3—^1 7 7 {cioT-r =1— Ki"^o ^br. X 
=3— K$ixV5:ft-^*. ECCla]8&l7 4. v/^'ri>^=i>' 

^ 17 3. ^^^^y^L--::^ 1 7 2Sr^UT> 
;^ h 1 7 i^ti!i:t)i-^:^t\^X^mni:W±'r^o 
[0 0 0 71 ±W:fVT>:fi 8 ox*m®^initiyVT 
Mt^n. 7}^(e]^i 8 1 t::tA:ft^FtLTi3 9. 
v'y r>^Wf-^l-/^:^¥bTs K^-^^^i 8 2tc:J:oT:7>< 
- K/^ y ^ m^'ti> r i: J: 9 . K^ISfi^H y K 1 
5 0(DK^f'><;^i^ 1 2 2tcMi" ^ b9 ly^^^'^^^S'ftO^P 
-rSp ±l2i/y r/Mt-§-(i. i^->^'lE]SSl 8 3lw 

[0 0 0 81 rrT% ±w.^^(Dmn.um^±Bm^m 
\^^htix\^^^mm^^n^^y ki 5 osria 1 6j;i^ 

Wf^^ry }^i)^hfj:i>^m^^%^y K 1 0 2 tUR (ma 
gneto-resistive ) h^:^^h^J:^^±FRm'^^y Kl 
0 3 <!: j*±;^ y^Vl 0 1 co^ttJStc^tt e>ixfctS 

fiS;t/^o-ci^?)o ^LT. ±iEv?±;^7-f y 1 0 Hi■t^ 

Ti-^lVv'a >T-i^ 1 2 0(CXx.bHX*5 9. i^fPX 6 
*f^-^lHlteL-CV>5^^f'^:^:^ 1 2 2<7)lBltef-J:o 

mn^y^-C^^ 1 2 2<7)«SJiSrr?±*tTi-?»o * 



(3) 



^5/ K 1 0 2 (D^y KS^^ffifii 10 5 • 10 5. 

K 1 0 3 (O-^y Y^^mM 1 0 6 • 1 0 6 ^^K: 
ttfeixTV^^o ^bT. ±f50#-^:y Kffi^ttlSl 0 5 
. 1 0 6«cS3g£^ixfcy-Kj6ll 2 1 lh;^-<>'i^3 

VT-i^l 2 0lCftoT*75-tt. m^lS^lf^$^S<^# 

K^->^^•iCbfca;^lHlS&(cg^i^$i^Tv^5o 
[0 0 0 9] mMrf^::^P<D^mM\^Vls 

P t C r^;6SfflV^btbSo 
[0010] ±IBSSmx >r 1 2 2 fi, 
1. 5inmOx-r-:^^St5l 2 2 ai^Cl, CoPtCr 
^{Cft«^tt5^8fttfls:;6>e)<*:Sii:^? 0 .* 5/xm(7:>IS& 

B 1 2 2 b tm^^f\^x\^^^o 

I 0 0 1 1 1 IE^-r'5^t-^*^ K 1 0 2 

(D^y K«-7-®^l 0 5-10 SSrilCT. E®-rSiS 

#(3:jl;i:fc®S5fL«rf5^fflSS^-^5/ Ki o 2|;igfc'ro 

gg. ISg^ffl^^^s' Ki 0 2<^---5' Y^^y:/t^hmfi 

mm I 2 2 bc^^a^k^r^^fe-^? tSe^-^^^tl-ioTlE 

[0 0 12] ^^i-^ma^. m%v^^^^ i 2 2015 
«is 1 2 2 b co86^kt»t^i-i^^ C"c. le^s 1 2 2 b 75^55 

«ittT< S«*SrS^ffla^--:y K 1 0 3 "C^^flU. S 
^fflmM--':^ K 1 0 3 KiS^m^i 10 6-106 

[0013] SX±(DXo\:itd,m^init.mm.y^^ 1 2 

2(^ b^^yiJ^tlL t {i. W.^^mn.^y K 1 0 2cOi|ii-C 
Sti^bHSo U/c;6SoT. W^m^'^^y Kl 0 3(^*1 

5o Kl 0 SOifiSr h^^>iJ^*lL 

J:oT. oiS. IE0ffl«^-^^-y Kl 0 2:foJ:t/S*fflm 
Kl 0 3f^. ^coiHdSJ$(?lKl^t-/cfSJ: 

[0 0 14] S^5tSf8o^s^b(;ii: t^c^oT. * 

Sit -5 (-r/j:t?^. h72/i^*iL t ^^<-t5) i^i^^J^^ 

[0 0 15] ^LT. ±lBtJt5lEc;)«at<OS£fttS^S^-- 

♦I < i" 5 r i: ^d^iS^.^-e fo 5 o 
[0016] 
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[0 0 17] ±fEOPo^li^.S:«?«ft:f 

&j«f4^*««t-r 5 r t fe 5o 
[0 0 18] 

K^. ±fS<7:)tfi^ffla^--:y K*5j:t/S*fflm«;^ix K 

&\:^^mrr^1}^^.^^y Kid>IS:ttt>ixTV>;5wi:S:# 
Ski: UTV^So 
[0019] ±l5c^«fiS;J-± "9 > ^t«Srl5®•^^»«^^ 

Hmm^y Y\:ii:-DX^mmm%^y Yii ^ t$»5V^i|iico 

^KSl--^^;' K(-<torKI5®«fi5fii!:icft#^KIf.*rPn*Df So 
K<t !9 t^VM|gO^>m^fB«ijKflc<OlB®§Pffl: 

W4 <t ^ ^ -r ^ ^ ^ ^ ^ *o 1" ^ o 
[0 0 20] wtti-i 9 > le^ffl^^'^^' Ki t) 

[0 0 2 1] Lyt;&5oT. K*5±t/f¥^ 

mU%-^yY<Dii^^'m<-t^::.tf^<. Vyy^(om^ 

[0 0 2 2] n:ip:m2<Dmm%^mn^^y Y\ts .tis 
mm.m^y Ya. mitn-^^mh\^<\'^^it/i^'r::^^j>^ 

[0 0 2 3] ±tec7:>^S^IcJ: fS*iSifD«fiS:(ci:5 
^tffllcJ!jP;tT. mmm^y Y(Dl]mU^Mit^-'>Mhi> 



(4) 



Ifgg^l 1-096608 



[00 24] i 9 , tB.mmmn^\y k*j itj^s^ 

[00 25] ft ^9 3 o:>t^m%is.mn±mmt. ±fs.<D 
[00 26] ±iso«fig(c i t) , ^mm.te,mw±^-y k 

[00 27] u*:*so-t. K.&!.mmn^^y Y\ n^mm 

[00 28] ft** 4 ©fRWKfCf5flk|?^iS««, ±ISW 

SMSrS?^^-rSfcto(-s ft*^ 1 t-fzit 2f5«coi^m5v 

10 0 2 91 ±IE<0«|figJ;iJ;t). 1f«i=£r?ES!!-t-5«^, 

i|ii(Of2^a5fiL<^^|:i^^ h 7 ri' «w^^-f-5 :i < 'tf 

[0 0 3 01 L:fc«soT. mmmm^^-y h'<Dm'km< 
[003 11 sii*js 5 <om&%fi&mn±mmi. ±is<d 

[0 0 3 2] ±'K.(omm^^ '0 . mB^wirs^^s 



[0 0 3 3] Lfc;*5o-C. S^ffl^^^-;/ KOi|)alr?lfe< 

[0 0 3 4] f»:^t:iS6cDfv^^iE^SSE^I*, ifSOiSe 
IB® Snr v-itil^l-JtS: DT^^LfcamSr^*P UTS 

(0 0 3 51 ±l5<^ffifiS;»J: J: K) , 1tSlSrfe^-r5#-^> 

\z.^mti&.±<Dm-^m^^fP)ja-r^:zt\zxox. ib^ 

tJciioT, IBMi^^a:(-IB^§^^fctf$R^I:S:*■rsr.i: 

[003 6] CitbJi i <0 , fB®ffi8£^-^2' K J: t^v^ 
i|S©fE®SWSC<o;^».jcBI^ h 9 2/ ^' IzS^m-ti). r t Jjc < 

$84rlBllti-^ii:/65T'#.5 t ttl-. ff^ffl^^'^-;' K 
J; 0 't>ifeVM|iI(0|E®$|5<Si:Jc|Bft$ixfc1g$ao;'^Sr^3K h 

[0 0 3 7] LfcdSo-C, lE^ffl^M^-S' K*5j;t/S^ 

v<om^m< 1-5 r t < , 1- 7 5/ ©♦ssr 

[0 0 3 8] 

So 

[0 0 3 91 *-r, 3|s:|IJS<0?^^«->ii»i&^5f^^»lB®S^ 
^-^s^ K5 0^«B;tfcflli^fttB«tWfeilB7 O«c:ov> 
X, 12 1 15 J; t/Ull 2i^m^\,^xm.m-tiM-i&,T<Dtii 
'OX'hio 

[ 0 0 4 0 ] la 1 2 (CTT^-f J; 0 *IIJSco?f5fH-^^7i^ 
5f^lK^IBgiS^Sg7 0<±, 7-V:^t5'^^^2 2<DK» 

S2 2b (01) ^iimLx\^^^i^my^])B^i^(r>m 



(5) 
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[00 4 1] ±mmmmMmn±mm ? o ii> h ? 

iy>^"r-^=» f D — 7 7 3 ^ ECC (error correcting 

codes) 0^7 4 ^^LT. :x>'=i — ^ 7 5 (CA;'J 
So ±ia3i:/=i-i$r*7 5ttTIStDT'=»-t?'7 7 t-t ttc 

-^lC3ii/=i— KUT. te^T>:/7 6(C^x.^o ±IB12 
^l5^S^-^:y K 5 0 OfS^fflm^-- :y K 2 (ID 1 ) 

i^P^tt^JDflill-^^^ K4 (01) t;i<tl9^ m'^<oW^M. 

[0 0 4 21 T'^f ;^i'iSE^*2 2<?:)isfi^«&;6^b% 

^IS&S^^y K 5 0 OS^ffl^^-^ :y K 3 (01) ^- 

7 3*3<tU^JDlKiffi K^-f ^^^8 3tcJ:o-C$iJ«^H:^SD^ 
^^5; K4 (lai) «^:J;t)> 9f3S<30W^^g.ieic#tg.$n 

{l>^yT:x:/8 0T*i«*l$nfc^. i^^^^ib^i 7 9 . P 

LL (phase locked loop ) IhISS 7 SSr^UT. — 
y 7 7 {c:A;^*nT7^='— K^n^o -^rbr. JbfSlf^t 
it-^f^X=^— K^n^^x ECCIH1K7 4. 
^^hn— ^7 SSr^UT. ^ — >^ 31— >^ 7 2 i t) . 

7ix^ h 7 i--as;^^nSo :irT% ±IEJSff$^{t:^ 7 9 

[0 0 4 3] Sfc. ±|5'>>^7^i^3> hci — ^ 7 3f*. 

8 4 0[E]te5SS§r:7^-^v<>>^^J^^Pi-^, :iix(c:j:o 
^:y=3f-v>/$MlHl5&8 If^. :/y T VT'S 0 ;6^?>(0'^y 

[0 0 4 4] ot*i;i. ;$:||Jg(7)ff^SllC;6^7!)^'5±te^K^ 

IBiitS^^^y K5 0{:lov^r[21 1 7!i^<bEl 5 ^c£<5v^T|^i 
[0 0 4 5] El 1 tc^-fct 0 t^. ^Mi&<Diim^^^^^^^ 

fj:i>m%^y Kilt. 1}mm--^y h^Atmi^^iXX 



3. S3it/Ap|lftffl-^5/K4Sr*i:«>-C^i'8^-^y KlOir 

[0 0 4 6] ^LT. ±tE#±;^7^^'*l«i^^^>'^> 
H^-T— i^2 0J;i^^bixT*5i9. 7^-Y;^i^l«^2 2<D 

5 0;d57^-<::^i>j^i*2 2±t;ij*Ji*t'5o 

[0 0 4 7] fi^. ±^^Bmnt^mn±^y ks ofi. 

5 1 1 mmm,^mn±mm ? o sr/j^s^-offi^tc 
[0 04 8] ±t^mmmm%-^y k 2 it. nm-( 

fls:2 2<Dtd.mm 2 2 h(Dm^'^iiL\C, IS®-r-<#fflf»«- * 
^1^^Mzy'^:^^i^W2 2<0^mm2 2h<Dt^m^& 

'^:?^\lXoX. ^KD'r-c ::^^t^i^2 2 

<om^^\^) {zni^xm^^m—xh^MBti^xmiS.^ 

ft. ^*;if¥i*-r^o 

[0 0 4 9] */ci. ilSAD^ffl-^^;' K4»t. f'^^^i^i^ 

^2 2(D^mm 2 2 b <z5ie^*B{4?r. f£^^ict:i±ieffi 

;^ 7 ^ 1 >f ^ 2 2 fR]?J>^i 5 ffiffilltcio V ^ 
m%-^y Kl 1 (IB^ffiia^--5/ K2. H^fflKSt 

"be 

[0 0 5 0] 115 (c) \^7r^irXv\^. ±15*0^^^';^ 
K4ti:. S i O2 <^H^ia4 OOZUfflffi;^^ ^{k/isi^* 

(t L<iig^it:yi-x:=^'>i^) <D^m4 2xm:o::it\^X 

12i:L. r (7) JPSilFt 1 2 ^ ^ 2 2 CO h ^ >y 

t^'O^iiL^at-fe'^ <t Pt-iaiS^tbSo $&tc. Si02 

iOH:ftft4 0<7>jE®jR!j(7D^>fk7i^^*cO|SS4 2(7:>S^f|5 

ir, A 1 (Dm.^y<^—>3 5 7ilS-?:i^-?:'i^S^^$^^TV^ 

[0 0 5 1] r ::x% mz.. ii4 t^^i-i 5 tci. ±teJp 
2 2<D^Ul5\P\\z.-^iri>U^h^'^^i^m'L'^ (^J;ifi> o. 

2Mm) (4. la^^aM-^rx K2ioJ:I/SiifflS£^^:y 



t 



i 



[0 0 5 21 JBi±j: D > ±mmmm.t^mw±^y K 5 0 

/^fiHL 2c^Jpfv$i5i 2^*i-?>*P^>^-^5' K4 *SL 

1 (Ll>L2) Kl 1 :i(^|iii??!?± 

F^T^f^. lE^ffi^^-^:^ h^2 tW^mm^^y K 3 CO if 

is^«^«-^5/ K 2 0-^5/ h^i^^mms • 5. 
fflKM^y K 3 (D--^y Kffi^-ms 6 • 6 . k 

KS8^®@5 • 6 • 7fi. A 1 (Omm^^f'—^ii^ 
X<yX^^^y K2 • 3 • 4 t <ora:dS*a$n-CV>So * 

y-m2 1;dS. f-;^-<>'v/3>'T— i^2 0(C?&oT# 

[0 0 5 41 4fc^ ±IBIE®ffl8£^-- 5/ K2Ji. v';:^'7^ 
i^ziV- hn — ^ 7 3»cJ: t). 15®^^^-^ K2<^-^5' 

h^m^mms • 5^^LTSij#p^ti.^o i^^i-s w^ffl 

^7 3ifcJ:U^iQ|RifflK7-Y^'^8 3{Cj;i9. *D^«---5/ K 

[0 0 5 51 o#*{;i. ±mmmn.mmw^m^y K5 o 

[0 0 5 61 ±34bfc^9l^. teiSffi8^m--:y K2. S 
±mm^^^y K3. *5±TJ<J!JD^ffl---5^ K4J^. 

(7)Si3txscDmB&^H2 (a) - (e) Srffiv^-cl^.e^-r 

[0 0 5 7] -Hi (m 2 ( a ) •) 
#±:^V-rt^*l i:^<^^T/l-^5/i5^ (AlgOgTiC) 

3 0 ±JC. IS-g^-- 5/ K 1 0 (IS^ffiBS^-^ 5/ K 2 . 
S^fflK^--:yK3. JoS?\^--:y K4) Sr^F^^r^o 

[0 0 5 81 • ^2XS (S2 (b) ) 

[0 0 5 91 «0^$^^fc:/^y^^^?:>-o^[gl2 

(c) {;i^i"o 

[0 0 6 01 • ^3XS (02 (d) ) 

y 1 SrSM-rSo 
[0 0 6 11 •^4XS (112 (e) ) 

y - m 2 1 KSs^mffis •6-7 \zjm^'t 
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[0 0 6 2] rwT% i£»ffliK^-^y K2*3j:i;^S^ffl 

i|#m'efoSJDl|ftffl--:y K4<75?^^:fe■^fe^cov^•Cv 8*3M{- 
[0 0 6 31 Umm^y YAirT/i^'f-y^mSLZ 0±.\^ 

?F^^-r^xmtc:ov>x. 0 3;^^?>llI5^fflv^Tt^^.e^t*^> 

[0 0 6 41 • ^ 1 X® (la 3 ( a ) ) 

T>^^^5/i:^S4R3 0±{cuvJ^;^ hSr>^ h LT. 

flgj?: 1.5m miD Vv^>^ 3 1 ^l^^iri>^ 
v^y^htcCi. A'2-1 5 00 (--^;=^ hS^) Sr^ffl-r 

[0 0 6 51 • S2Xg ([13 (b) ) 
A 1 — >3 5 (13 3 (e) ) <Dmj&(Ofz.}h. 

:/OG^ (4 3 6 nm) ^m^^^-t^ t\C 

[0 0 6 61 • ^3Xm (|gl3 (c) ) 
m^U. Si7tSl3 3 3$rf^5fei-5e 

[0 0 6 71 • :S4XS (12 3 (d) ) 
A 1 *rS«b. KJ¥5 0 nmOA 1 H 3 4 Sr?i^J*i-Sp 

[0 0 6 81 • *5XS (0 3 (e) ) 
^mrJl^ti V j^^iJA Z y M.—y<— 10 0 (--=3e;7L hSS) 

wCOtt. l^v^>^ hiiS l_hiOA 1 ji3 4 t.i^*^ixS 
fcfc. T/l-^5/i^^SS3 0 JiiClJ^A 1 omffi>'^i5'—>'3 

[0 0 6 9] :^:it.X(r)T.m(OW^\'t^ 115 (a) \C7jk 

[0070] -mexs ([13 (f) ) 

TJi^'^y^S^LS OioXXfA 1 coSffi/^^ — ::^3 5i:(C 

Mi 3 6 SrJi^^-rSc ?i^*5. Uiyp^y^{a:i.. A 2-15 
0 0 S^^ffl-rSo *fc. r<7)XSiO^# 

«^lX®i:[s]CT'fc^c 

[0 0 7 1] •^7XS (113 (g) ) 
mm^^y y4<DS i 02(0^fh^4 0 (113 (j)) 
CQffM^Ofc*. 3 7 ^JfeLmTfe-rSe ?'c^:i^> ±tS 

m^\t^iSiyl^y(DG^^ (4 3 6 nm) (D^{:i. 3&m 

[0 0 7 2] • :^8Xm ms (h) ) 



(7) 
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[00 7 31 -HQXS (03 (i) ) 
T/^^:y :^S*S3 0. A I (OmM^^^ — ^ 3 5 . isXXf 
hS3 eJilCS i O2 SrSSb. mmi /zrnOS 

1 02^3 9Sr?g^i-5o 

[00 7 4] -Bl OXa (133 ( j ) ) 

^«iT/w* y jg^r'j A z y A— 10 0 {f^^T^ vm 

Z.(r>h^. Uv?;:^ 3 e.JiCOS i OjiiS 9 

>'3 5±(c:^^s i O2 oH:^1i4 0<7:);^;&>^^r 
[0 0 7 51 rr*-coxs<^ig:S:*i^ 0 5 (b) 

-ftiofJX^fo'So T/V^5^t?^*«3 0:fc<J:TJ^A 1 (^m® 
/'?^->'3 5±tC, S i O2 OH:^a4 0;6S^^$tbX 
V>-5o :iwT% S i O2 OH:^a4 0C0fi!lffi£D5*^. ¥^ 

H^I{::^X-TV^^Ilo^?5BSrA®. BSirU. [8ttTV>6 

{|iJffi*rCffii:-rSo 1 m mT*fo 9 . A 

Bffi. C®<7:)it'S(i2 /imT-fc^o :iiT.Sr^RlX 3 O 
:*rp]:d>?>^:fciadS, 03 (j) -efe^„ Lfc;6SoT. 0 
3 (j) AE;6S^xT*5 9. BE:6S?l£D5tc:Sii:til 

/^or:}^^). Cffi;65Eii^TV^;5o tlTT^ti^ 12 5 (b) 
<D^PPX3(D:&[p];i)^bmfct>t«lT% |}i?^SrJK*t5o 

[00 7 61 -^1 ixe (123 (k) ) 
T>^W^>;/i5^S:K3 0^4 5° (±10° O^ffl) /cttiS 

^H3X4c^:&ffi];6-6S'fk>3^!>^Sr±ta*itT. IgiS 
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